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Identification of Cosmic Particles 
3695 Mt~ and 3105 Mt~ 
FRANK H. MEYER* and RONALD W. SATZ** 
In November, 1974, two teams, one at the Brookhaven 
National Laboratory and the other at the Lawrence Liver-
more Laboratory, announced the discovery of a new particle 
with a mass equivalent to 3,105 MeV/c2 of energy. The life-
time of this particle is about 1 Q-20 second, considered by 
some to be a remarkably long lifetime for a particle of this 
heavy mass. This particle is named with the Greek letter, 
psi, and is referred to as a psi resonance. 
Shortly afterward, the two teams discovered a second psi 
resonance with a mass equivalent to 3,695 MeV /c2 of energy 
and lifetime of about 1 o-20 second. Cosmic decay of the 
3,695 MeV/c2 partide apparently results in production of 
3,105 MeV/c2 particle . 
Discovery of these two new physical entities is exciting 
news from the frontiers of physics. How the psi resonances 
fit into the physical scheme of things has remained a mys-
tery until now. The discovery of the mere existence of these 
high-energy particles has been deemed so important that the 
leaders of the two teams, Drs. Samuel Ting and Burton 
Richter, were awarded the l 976 Nobel Prize in physics for 
this discovery. 
The quark hypothesis, a proposed theoretical procedure 
for explaining all known particles, including baryons, mesons 
and leptons, has not proved helpful in distinguishing and 
relating how the psi resonances fit into the physical scheme 
of things. Gell Mann ( 1962) has tried to account for all 
known particles as combinations of three quarks. This at-
tempt and subsequent related modified attempts have not 
succeeded. Part of the difficulty is that the hypothetical 
quarks themselves have remained undiscovered. 
Probably a more deep-seated cause of the sterility of all 
quark hypotheses is their foundation in the heritage of nu-
clear and atomic physics. According to the nuclear atom 
model, all atoms are built up from only three elementary 
particles, the proton, neutron and electron. An abundance of 
evidence is now available that this is not only not necessarily 
so (Schrader-Frechette, 1977; duNouy, 1949) but also that 
it is probably not so. (Larson, 1963). 
Reciprocal System Theory of Cosmic Radiation 
Thanks to the creation of a new unified general theory, 
known as the Reciprocal System of physics, the physical 
significance not only of the psi resonances but also of other 
cosmic particles with presMt Greek letter names now has 
been disclosed. 
The physical universe is "nothing but motion," according 
to the Reciprocal System of D.B. Larson (1963), Larson, 
author of the Reciprocal System, agrees with Aristotle and 
Leonardo da Vinci that to understand motion is to under-
stand nature. 
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Test the correctness of the Reciprocal System by inventi-
gating whether its conclusions agree with or contradict all 
the facts about the physical universe, known and unknown. 
The Reciprocal System meets this test better than do the 
well-known conventionai theories of modern physics, in-
cluding nuclear physics, quantum mechanics and relativity 
theory. 
All the conclusions of the Reciprocal System have been and 
are deduced entirely· from its two Fundamental Postulates. 
These are : 
First Fundamental• Postulate. The physical universe is 
entirely composed of one component, motion, existing in 
three dimensions, in discrete units and in two reciprocal 
forms, space and time. 
Second Fundamental Postulate . The physical universe con-
forms to the relations of scalar, vector and tensor ma the-
ma tics, its magnitudes are absolute and its geometry is 
Euclidean. 
Numerous consequences, factually verifiable , have flown 
from these postulates of the Reciprocal System (Larson, 
1979 and 1959). Time permits some brief discussion of 
only those consequences that pertain to the nature of cosmic 
radiation and cosmic ray decay. 
Other half of the physical universe 
That which others allude to by the misnomer, "anti-
matter" (Burbidge, 1959) and Larson (1979) refers to as the 
cosmic sector of the physical universe. 
Figure l 
COMPUTATION OF COSMIC lb_E~~ 
atomic mass unit= 1.66 x 10-27 kg. 
2 
C = 2.99 X 108 ~ ; c2 = 8.94 X 1016 ·; 
s 
£quivalent energy of l a .m.u. = mc 2 
2 
a.m.u. = (l.66 x 10-27 kg) (8.94 x 1016 !!1_2 = 14.9 x 10-11 J . 
s 
electron volt= l ev = 1.6 x 10-19 J 
14.9 x 10-ll J 







l atomic mass unit= 931.15 MeV/c2 
Mass of a material atom of atomic number Z: 
-~-= 1862.302 MeV/c 2 (1862 . 3 = 2 (931.15)) 
Mas,s -of ◄ cosmic a Ulm 1 s IINERS! mass 
~ - observe cosmic mass -·a} ·1at;2.30/Z MeV/c2 
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..------Figure 2 
COMPUTATION OF COSMIC ELEMENT MASS 
Let Z = atomic number of cosmic element. 
Cosmic mass= 1862.30/Z MeV/c2 
Alternative Procedure 
Instead of atomic number units (Z). use 
atomic mass (or weight) units to express 
cosmic mass. 
Atomic weight units are half the size of 
the units of atomic number. 
Then cosmic mass= J724.6l/m MeV/c2 
This is the mass of cosmic atom (isotope) 
in the condition in which it enters maferial 
sector. 
m here represents atomic weight units 
It follows from the Reciprocal System theory, because 
space and time are the reciprocals of each other, that for 
every physical entity or phenomenon, there is an inverse , 
which is identical in all respects except that space and time 
are interchanged. Thus, for every material chemical element 
in the Periodic Table, its inverse exists in the form of a cos-
mic chemical element. This inverse is not an additive(+ and--
inverse; it is a multiplicative inverse. 
Therefore, it happens that there then exists a second half 
of the physical universe, the cosmic sector, which is related 
inversely to the sector with which we are acquainted, the 
material sector (Larson, 1979 and 1959). 
The cosmic sector makes itts existence known to the 
curious inquirer principally by the way of cosmic radiation 
and cosmic ray decay. 
Cosmic particles are isotopes of cosmic chemical elements 
The psi resonances and other related cosmic particles can 
be and have been identified as specific isotopes of cosmic 
chemical elements. 
The identification procedure depends on the convergence 
of several lines of approach, including theoretical computa-
tion of the mass and lifetime of each particle and also exami-
nation whether and how it earl fit into the regular cosmic 
decay sequence after the particle enters the material sector. 
Cosmic element mass once the cosmic element enters the 
material sector is generally made up of its rotational mass, 
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Figure 3 
COMPUTATION OF COSMIC ELEMENT MASS 
after element enters material sector. 
Mass of cosmic element in atomic weight 
units when it enters material sector: 
Cosmic mass= 3724.61/m MeV/c2• m here 
represents atomic weight units. 
Superscripts for isotope symbols are 
atomic weight units. 
After entering material sector cosmic 
atoms may acquire gravitational charges of th 
material type. 
Mass of each gravitational charge is one 
atomic weight unit= 931.15 MeV. 
the inverse of the material element mass (Figures I and 2), 
and of its material gravitational charges (Figure 3) acquired 
with entry into the material sector (Larson, 1979). 
The psi resonance with a mass equivalent to 3695 MeV/C2 
has been identified as the isotope of cosmic hydrogen, c-H2, 
cosmic deuteron with two material gravitational charges 
(Figure 4). This is a deduction from the Reciprocal System 
theory and the achievement of Ronald W. Satz (\975) and 
Larson ( 1979). 
The psi resonance with a mass equivalent of 3105 MeV/c2 
has been identified as an isotope of cosmic helium, c-He3 
with two material gravitational charges (Figure 5). This is an 
achievement ofD.B. Larson (1979). 
Some 20 years ago Larson ( 1959) already identified as 
isotopes of other cosmic chemical elements the muon, the 
pion, the lambda, sigma, xi and omega particles (Table I). 
Further details concerning the new Reciprocal System 
knowledge about the nature of cosmic radiation and isotopes 
of cosmic chemical elements will be forthcoming in the soon 
to be published new book by Larson (I 959) and in an In-
vited Lecture by Larson, sponsored by the University of 
Wisconsin-Superior College of Letters and Science and Dean 
Egal Feldman at the Superior campus on July 19, 1979. 
New Science Advocates, Inc., a non-profit corporation or-
ganized to promote the Reciprocal System, held its Fourth 
Annual Conference on the Superior campus on July 20-21, 
1979. 
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T!1BL:·: I. SOME COSMIC ELEMENT ISOTOPES IDENTIFIED 
Cosmic Mass 
3724 . 61/m Gravitational 
Isotope MeV/c2 Number 
c-H2 1848 
c-He3 1242 2 
c-Li 5 745 
c-B 10 373 
c-Nl4 266 
c-Ne20 185 
c-si27 138 0 
c-Ar35 106 0 
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---------+igure 4 
IDENTIFICATION OF 3695 Me';!.J,_c 2 PARTICLE 
Identified by R. W. Satz as "cosmic deuteron 
with two material isotope charges" (c-H2). 
Rotational mass of a material hydrogen (112) 
atom is 1.007405 units of atomic number scale. 
Mass of a cosmic H2 atom is the reciprocal of 
this· number= 0~ units. 
For hydrogen Z = 1, first portion of 
Cosmic mass of c-H2 = 1862.31 (0.99265/Z : 
Rotational cosmic mass of c-H2 = 1848 MeV/c2 
I 
After entry to material sector c-H2 acquires two l 
material gravitational charges 
2(931. 15 MeV/c 2) = 1862.3 MeV/c 2 
Total cosmic mass of c-H2 
1848 MeV/c 2 + 1862 MeV/c2 3710 MeV/c2 
2 2 Observed mass of c-H reported as 3695 MeV/c 
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Charges Total Observed 
Mass Mass ~
MeV/c2 MeV/c2 MeV/c 2 Name 
1862 3710 3695 psi 
1862 3104 3105 psi 
931 1676 1673 omega 
931 1304 1321 xi 
931 1197 1197 sigma 
931 1116 1116 lambda 
0 138 140 pion 
0 106 106 muon 
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---------Figure 5-------------, 
IDENTIF_JCAf lON OF 3105 MeV/c2 PARTICLE_ 
Identified by D. B. Larson as cosmic helium with 
two material gravitational charges (c-He3). 
The material He3 isotope is a He atom (mass = 4 
atomic weight units) with a one-unit negative gravitational 
charge (one negative atomic weight unit). tlet mass of the 
isotope is then 3 atomic weight units. 
The cosmic He3 isotope is a similar, but ifil'.fil.t, 
structure-;-wTth a net mass of 3 cosmic atomic weight units. 
Since the c-He3 isotope has a mass of 3 cosmic atomic 
I 
~•eight units, its rotationa·l mass as observed in the 
material sector is 3724.61/3 = 1242 MeV/c2. 
After entry to material sector the c-He3 isotope adds 
two material gravitational charges, mass 931.15 each, making 2 total mass 3104 MeV/c2. Observed mass reported as 3105 MeV/c . 
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